Pharmacology of the neuronal nicotinic acetylcholine receptor of cultured Kenyon cells of the honeybee, Apis mellifera.
We investigated the pharmacology of the nicotinic acetylcholine receptor of honeybee Kenyon cells, a subset of olfactory interneurons, which are crucial for olfactory learning and memory. Whole-cell currents were recorded using patch-clamp techniques. Pressure application of agonists induced inward currents in cultured Kenyon cells at holding potentials of -110 mV. Acetylcholine or carbamylcholine were full agonists, nicotine, epibatidine and cytisine were only partial agonists. Coapplications of these partial agonists with acetylcholine reduced the current amplitude. The most efficient antagonists were dihydroxy-beta-erythroidine (EC(50)=0.5 pmol x l(-1)) and methyllycaconitine (EC(50)=24 pmol x l(-1)). The open channel blocker mecamylamine, d-tubocurarine and hexamethonium were rather weak blockers of the honeybee nicotinic response. Bath applications of the muscarinic antagonist atropine inhibited nicotinic currents dependent on concentration (EC(50)=24.3 micromol x l(-1)). Muscarine, pilocarpine or oxotremorine (1 mmol x l(-1)) did not induce any measurable currents. The non-cholinergic drugs strychnine, bicuculline and picrotoxin partially and reversibly blocked the acetylcholine-induced currents. Our results indicate the expression of only one nicotinic acetylcholine receptor subtype in cultured Kenyon cells. Muscarinic as well as non-cholinergic antagonists also inhibit the receptor function, distinguishing the honeybee nicotinic receptor from the "typical" nicotinic receptor of vertebrates and from many described insects receptors.